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1
CAR STRUCTURE

SUMMARY OF THE INVENTION

1. Field of the Invention

The present mvention relates to the car structure for an
clevator car, which includes wall, floor, and ceiling elements
forming an enclosure, and a supporting structure which
supports the enclosure. The enclosure and the supporting
structure, together with functional subassemblies, form an
clevator car ready for operation.

2. Discussion of the Prior Art

Constructing the parts of an elevator car forming an
enclosure from wall, floor, and celling parts capable of being
assembled together, and placing such an enclosure in a sling
which surrounds this enclosure, 1s known. Guide shoes or
roller guides, together with a safety gear, are then fastened
to this sling.

A solution of this type 1s known from U.S. Pat. No.
4,700,809. Laterally connected wall elements, a floor frame,
and a ceiling element are held together and supported by a
sling. To strengthen and stiffen the car body, which 1s made
from bent metal sheet, the sling must be relatively heavily
and robustly constructed.

Constructions are also known in which the supporting
parts are formed from individual wall elements, which
extend upwards and downwards and are fitted with guiding
clements.

A solution of this type 1s known from French reference FR
2 740 763. Above and below the car body, extended wall
clements are connected together by means of crosspieces,
which form an upper yoke and a lower yoke, the extended
wall elements serve to support the guide shoes and a safety
ogear. With this type of car construction there are no further
clements to stiffen the car. According to experience, it 1s
necessary to take extensive measures to damp vibrations on
cars of this type.

SUMMARY OF THE INVENTION

The object of the present invention 1s therefore to create
a car structure for an elevator car which has compact
dimensions and great rigidity, as well as being simple and
inexpensive to install.

The car structure according to the present invention
includes frame elements (also referred to herein as frame
stiffeners or closed rectangular frame stiffeners) to accom-
modate wall, floor, and ceiling elements, and which are
connected by direct mechanical means to the supporting
construction. The frame elements and the ceiling element are
made 1n such a manner as to be able to accommodate
functional subassemblies. As a result, fewer auxiliary parts
such as mounting plates and brackets are needed for
installation, and fitting out the car structure with all the
internal and external fixtures and {fittings to make 1t into a
ready-to-use elevator car requires less outlay 1n terms of
fime and cost.

The frame subassemblies, which take the form of prefab-
ricated frame elements, are supported by a supporting struc-
ture which also carries the car floor. The supporting structure
mentioned forms an integral part of the car structure.

The supporting structure has side parts which have special
constructions to accommodate and support the frame
clements, and which also accommodate the guide shoes and
the safety gear. This advantageous form of the supporting
structure facilitates accommodation and fastening of the
frame elements and thereby also the installation of the car
structure.
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2

The frame elements and the supporting structure, together
with two crosspieces on the upper side, form a framework
which stiffens and strengthens the car body.

As a result of the rigidity achieved 1n this manner, the car
structure according to the 1nvention 1s self-supporting. This
makes 1t possible 1 one of the preferred embodiments for a
fastening point for a suspension rope to be positioned on a
crosspiece of the supporting structure at its back end, as a
result of which the elevator car can travel to at least the same
height as an upper return pulley.

As a result of the rigidity of the frame elements, 1n a
further preferred embodiment as a cantilever car, they can
carry upper guide shoes in a simple manner by means of
extensions.

Wall elements can be fastened directly to and/or between
the frame elements without auxiliary parts, and in some
cases also to the floor element and to crosspieces.

The car floor construction consists of a lower floor plate
on which 1s laid a floor element with holes 1n it. The holes
in the floor element serve to save weight and give rigidity,
the latter increasing the lifting capacity at the same time. A
floor covering can be laid directly on the perforated plate.

As a result of the manner of construction of the upper
parts of the frame, and of the crosspieces, a ceiling plate
which closes off the car body at the top can be fastened
directly to them. The cover plate also has all necessary holes
drilled 1n it to receive ceiling and car-roof instruments.

The frame elements have a large number of mounting,
holes, which make it possible to join the elements to other
components, and to attach further instruments and functional
subassemblies, such as door drive, door panel, door guide,
door sill, toe guard, display, call buttons, lighting, ceiling
clements, inspection control station, and other similar items,
at the job site without the need for additional processing and
auxiliary parts.

The elevator car according to the invention can take the
form of a cantilever car with a side entrance.

The various features of novelty which characterize the
invention are pointed out with particularity in the claims
annexed to and forming a part of the disclosure. For a better
understanding of the invention, its operating advantages, and
specific objects attained by its use, reference should be had
to the drawing and descriptive matter 1n which there are
illustrated and described preferred embodiments of the
invention.

BRIEF DESCRIPITION OF THE DRAWINGS

FIG. 1: The assembled supporting and strengthening
framework of the inventive car structure;

FIG. 2: All parts of the elevator car arranged three-
dimensionally;

FIG. 3: An 1illustration showing assembly of the frame
clements on the supporting structure; and

FIG. 4: An 1llustration of the car shell ready for fitting out.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The car structure 1 illustrated 1n FIG. 1 consists essen-
fially of a multi-part supporting structure 2. Two closed
rectangular frame stiffeners 3, 4 in the form of side frames
arc fastened laterally to the supporting structure 2. The
closed rectangular frame stiffeners 3, 4 are fastened to each
other horizontally at one upper corner with a crosspiece 3§,
and at the other upper comer with a crosspiece 6. Each
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closed rectangular frame stiffeners 3, 4 consists of essen-
tially U-shaped sheet metal sections with multiple bends and
having a large number of mounting holes. Pre-drilling the
mounting holes makes 1t possible to fasten further parts onto
the frame sections at the job site without further processing.
The closed rectangular frame stiffeners 3, 4 consist of lower
horizontal frame profiles 13, 17, left-side vertical frame
proiiles 11, 15, right-side vertical frame profiles 12, 16, and
upper horizontal profiles 14, 18. The frame profiles 11-18
are fastened to each other at the comers by means of screws,
bolts, or rivets. The upper horizontal crosspieces 5, 6 are also
fastened to the upper frame sections 14, 18 by means of
screws, bolts, or rivets, and also have bolted on to them an
extension onto which upper guide shoes 7, 8 are fastened.

On the multi-part supporting structure 2, 22 indicates a
first, front crosspiece, 21 a second, rear crosspiece, and 26
a central crosspiece which supports the crosspieces 21 and
22. The central crosspiece 26 extends past the second
crosspiece 21, and has on this extension a rope support
fixture 23 for a suspension rope. The two additional parts of
the supporting structure 2 which project in the same direc-
fion as the extension of the crosspiece 26, and which are only
partly visible, support the guide shoes 9.1, 10.1 and the
satety gears 9.2, 10.2.

The further details of the supporting structure 2, together
with additional elements of the car structure 1, can be seen
in FIG. 2. Onto the end faces of the crosspieces 21, 22 of the
supporting structure 2 are fastened guide shoe supports
plates 19, 20. These carry on their extensions the safety
ogears 9.2, 10.2 mentioned above, together with the guide
shoes 9.1, 10.1. In addition, the guide shoe supports 19, 20
cach have on their lower edge a U-shaped channel 24, 25 for
direct mechanical connection to, and support of, the closed
rectangular frame stiffeners 3, 4. In the 1illustrated
embodiment, the supporting structure 2 1s a completely

prefabricated subassembly including the safety gears 9.2,
10.2 and the guide shoes 9.1, 10.1.

As a base for the car floor covering which will be installed
later, between the closed rectangular frame stiffeners 3, 4
there 1s a floor plate 30 which rests on the supporting
structure 2 and has lying on 1t a perforated floor element 31.
The floor element 31 serves as an 1solating 1nner layer and
as a stiffener for the car floor. The car structure 1 1s closed
at 1ts upper end by a ceiling plate 32, which also has
ready-drilled mounting holes 1 1t for fastening ceiling
elements and roof instruments.

The back wall 1s formed by a wall element 27 which 1s
fastened to the right-hand closed rectangular frame stiffeners
4. The left-hand side wall 1s formed by two 1dentical wall
clements 28 which are joined together to form a whole, and
placed against the vertical frame sections 11, 15 and fastened
to them. To form the right-hand car wall there 1s an 1dentical
wall element 28 and a further, narrower wall element 29, and
these are placed against and fastened to the vertical frame
sections 12, 16 1n the same way. When the car structure I 1s
finally fitted out, the space remaining between the wall
clement 28 and the wall element 29 1s taken up by the wall
clement of an operating panel, which 1s not present here.

FIG. 3 illustrates an important step 1n the assembly at a
job site of the car structure 1 according to the mnvention. An
clevator hoistway has guides 33, 34, which stand on a base
plate 37. On this base plate 37 a hydraulic jack 35 1s also
partially indicated in outline. The supporting structure 2 has
already been put into position and rests on temporary
installation supports 36 at each end. The next step 1s for the
two prefabricated closed rectangular frame stiffeners 3, 4 to

10

15

20

25

30

35

40

45

50

55

60

65

4

be 1nserted 1nto the hoistway and lowered onto the support-
ing channels 24, 25, and then fastened at the top to the upper
crosspieces 5, 6. After this installation step, the car structure
1 as shown 1n FIG. 1 1s ready for the fitting, or attachment,
of the wall elements 27-29, the floor plate 30 with the floor
clement 31, and the ceiling plate 32. If 1t appears expedient
for reasons of accessibility, the wall element 27 can already
be fastened to the rear closed rectangular frame stiffeners 4
before 1t 1s 1nstalled. After all structural parts have been
installed, the car structure 1 can be fitted with the usual
mstruments and apparatus mentioned earlier, and brought
into the condition of an elevator car ready for operation. As
already stated, this does not require any further work on any
construction parts whatever, because the mounting holes for
all planned equipment variants are prefabricated and present
in all parts of the structure.

FIG. 4 1llustrates the finished car shell. On the front of the
open side which forms the entrance, the drilled holes for
mounting the door apparatus and a toe guard can be seen,
and the space 1n the right-hand wall will, as already
mentioned, be filled by an operating panel wall element
which 1s not shown. This wall element contains the neces-
sary call and command emitters, and various switches and
displays, and can accommodate further optional accessory
cquipment. The wall elements 27-29 can be made from steel
sheet with a ready-to-use surface, or from suitable sheets of
composite material. To fasten them to the closed rectangular
frame stiffeners 3, 4, to the crosspieces 3§, 6, and to the floor
plate 30, screws or clips can be used.

The car structure 1 according to the invention 1s designed
as a cantilever car with guides positioned at the side. This
layout achieves an optimal relationship between car depth
and car width, and an optimal overhang beyond the guide
plane, and 1n consequence the lateral load on the guide shoes
7,8,9.1 and 10.1 1s kept within acceptable limits even with
a deep car.

The parts of the car structure 1 are preferably manufac-
tured from steel plate of appropriate thickness and quality.
However, to reduce weight, light metals can also be used for
most parts of the structure. For fastening the parts of the
structure together, 1t 1s foreseen that for preference screws or
bolts will be used for detachable connections. For this
purpose, where there 1s sufficient thickness of material,
drilled mounting holes can already be provided with threads.
The open shape of the section of the frame parts 11-18, and
of the crosspieces 5, 6, allow access to the joins from both
sides, so that bolts with nuts and washers can also be used.
The frame parts 11-18, the crosspieces 5, 6, the floor plate
30, and the ceiling plate 32 have dimensions which provide
suflicient strength and rigidity for them to serve as solid
supports for all the mnstruments and mechanical subassem-
blies fastened to them.

The invention 1s not limited by the embodiments
described above which are presented as examples only but
can be modified 1n various ways within the scope of pro-
tection defined by the appended patent claims.

We claim:

1. A self-supporting elevator car structure for a cantilever-
type elevator system in which a car 1s movable along two
vertical guide rails which are placed in a hoistway to one
side of the car and the car i1s eccentrically suspended by
hoisting ropes which are attached to a rope support fixture
protruding from the one side of the car, the car structure
comprising;

two closed rectangular frame stiffeners arranged 1n two
planes which lie parallel to the guide rails and orthogo-
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nally to a plane between the rails so as to form a front
frame and a back frame of the car, the closed rectan-
cgular frame stiffeners each having a lower horizontal
frame profile;

a supporting structure arranged as a junction between the
lower horizontal frame profiles of the two closed rect-
angular frame stitfeners, the rope support fixture being,
arranged on the supporting structure so as to laterally
protrude therefrom;

floor elements, a ceiling element and side-wall elements
mounted to the rectangular frame stiffeners so as to
form an enclosure; and

lower and upper guide shoe supports joined to the closed
rectangular frame stiffeners and equipped with guide
shoes for guiding the car on the guide rails, the closed
rectangular frame stiffeners being rated so as to provide
the car with stability so as to withstand a cantilever
cifect and thereby avoid a need for additional reinforce-
ment means.
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2. A car structure according to claim 1, wherein the closed
rectangular frame stiffeners are configured so as to form
stable bases on which one of car doors and car door
components are attachable.

3. A car structure according to claim 1, and further
comprising lower guide shoes and safety gears fastened to
the lower guide shoe supports.

4. A car structure according to claim 1, wherein the closed
rectangular frame stiffeners comprise vertical frame
clements, said wall elements being fastenable one of to inner
surfaces of the vertical frame elements of a single closed
rectangular frame stiffener and between two closed rectan-

cgular frame stiffeners.

5. A car structure according to claim 1, wherein the
rectangular frame stiffeners are constructed so as to form
mountings on which 1nstruments and mechanical and elec-
trical functional subassemblies are fastenable.
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